Fast and low-cost decentralized surveillance of transmission of tuberculosis based on strain-specific PCRs tailored from whole genome sequencing data: a pilot study.
Molecular epidemiology has transformed our knowledge of how tuberculosis (TB) is transmitted. Whole genome sequencing (WGS) has reached unprecedented levels of accuracy. However, it has increased technical requirements and costs, and analysis of data delays results. Our objective was to find a way to reconcile speed and ease of implementation with the high resolution of WGS. The targeted regional allele-specific oligonucleotide PCR (TRAP) assay presented here is based on allele-specific PCR targeting strain-specific single nucleotide polymorphisms, identified from WGS, and makes it possible to track actively transmitted Mycobacterium tuberculosis strains. A TRAP assay was optimized to track the most actively transmitted strains in a population in Almería, Southeast Spain, with high rates of TB. TRAP was transferred to the local laboratory where transmission was occurring. It performed well from cultured isolates and directly from sputa, enabling new secondary cases of infection from the actively transmitted strains to be detected. TRAP constitutes a fast, simple and low-cost tool that could modify surveillance of TB transmission. This pilot study could help to define a new model to survey TB transmission based on a decentralized multinodal network of local laboratories applying fast and low-cost TRAPs, which are developed by central reference centres, tailored to the specific demands of transmission at each local node.